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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a source follower circuit capable of canceling offset 
with high accuracy and to provide an output circuit of liquid crystal display using the circuit. 

SOLUTION: This source follower circuit has an NMOS source follower transistor 1 1 in which 
the drain is connected to a power supply VCC and a current source 12 connected between the 
source of the transistor 1 1 and the ground. In this case, the offset cancel structure is formed by 
connecting one end of a capacitor 13 to the gate of the transistor 1 1 , connecting a 1st analog 
switch 15 between the gate of the transistor 1 1 and a precharge power supply 14, connecting a 
2nd analog switch 16 between the other end of the capacitor 13 and the source of the transistor 
1 1 , and connecting a 3rd analog switch 17 between the other end of the capacitor 13 and Vin. 
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»tt«*-r*. -toe*, b^>>?x^ttokf«E>ot* 

[0 0 3 2] »2jZKiem\Z%2>V-7>y*W7 

(csox sg i nmmmiz&z> y-x ? * p 9 0^0©^ 

3j»*M\ y— X^n^lelttSjffU y'j3>TFTT 

[0 0 3 3] H7lt m2mMMm<D^i&m$:^-r®$& 

@fS0, 0*. 0 6<hf^^g5»^HH-«F^^«bT 
^lt*§ 0 CO^E^K^Tte, 7-X7tP7h 
7>yX^5 1 O K l/< >if:^ X □ - KSt Lfc h 7 
>yX^5 8d:lT, ryi/yya ylOh^yyX^ 
5 8' ^l«$goT^S, 
[0 0 3 4] ffVyzy^ >SOh7>yX?ttft<DH 
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ffiUJEV t h£J$OC y-X7*D7h7>y 
X*5 1 ©y~h<fc KK >m\zmWiTZ>V -7.7*0 

^X^5 lOKK >lEVd^-E-®y- H^ffiVgtc 

Z.<D®&ffif$.iZ&tUi. W.2 

[0035] @8ii m2mmmmiz&2>v-^7*a 

7®&£MB>&^m<nA<.¥-\ i 7'frt\z&WZtiij]rty 10 

g£DDAn>/\*— ^2 8^. ±ffi3f-yKbO~b2l: 
*fLTg2gSffig^£JDA3>A-*3 is, Tfi3f 
5/ h b 3~b 5 (C&UTX'f -y^ 1 K^/ti^T" L"f M 

d a n > a--* 3 2 s-tn**ua ^tzm^m^za^ 

X. Xl , 7?K*t/1^7KSDA3>n-^3 2 

©^/is^s. m2mmMmnz&zv-x7*n>7® 

KCt7t-; h#«fflW+^/t->^ 5 3K*fl!Ufc#tj£ 20 
«£J&ffl0iJ©*§^£:|s]i;T-<&-5. 

[0036] @9it ^m^ms^mmm^m-r^m 
0T'*§. d«m3Hig^T«. &i nai 

lc» NMOS©V-X7*D7h7>yX?6 1©y- 

Hc*V/V>*6 3 ©-S$a<«^£;tt£ V- 

X7tD7 H7>yX^6 1 coy— ht^Jft- 

W.6 4<Dfflizm 1 OytDW-T -y^6 5**. 

^6 3©iSty-X7*D9h7>yX^6 1 ©y— 

7.<Dm\Z^2<r>T±U^f^ yf-G 6 ttAv'i' 6 30 

3 0«t<|^I (V i n) OKCf SOJtD^'f 

□ 7h7>-^X^6 1 CD F U"T XffltCNMO S©h7> 
5>X*6 8*«;&X:i— FftttSnSfctfefc, V-X7 
*n7h-7>->*X^6 

n, S ei:*X3-HHS!h7>i;x^6 8 coy- hi 
&£#5ecD«EEffiVcCQm®7 0<Dmz164<D7iru>f 

[0 0 3 7] ±i2«f£©J(£3*86^B{Cf&-&y-X7* 40 

W7f6 5, 66 ttq»fRjnm ( y g * - vmm) 

\z*> (BH) ttffi. IBAfflM(:4-7 (IB) Ktt^ftO. 
& 3 <D7 7- a ? X-f -y 7-6 7 [ZmffiMfcVZ* 7 vim. m 

*«mi=*>«JBta*. ^4©7toyx-f7 

^7 1«, »1. !2ffl7tO^X-f y^6 5, 6 6 13 
[0 0 3 8] nW.7 0©m)E<lVc tt. y-X7*D7 50 
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F7>vX^6 lO^Jf t-vlEVp r e ©®£Effi 

7hilt y-X7;ta7 h7>vX^ 6 l t*xa- 
H»gth5>v J X^6 8 ©«&&&#*>&#«& <Sn-5t>CD 
&i5, MM7 0©mffitlVc©^Otc:> V — 
X7*oy h7>yx^6 1 ©y-h«<i£A?J<t:L7c 
V — X7tD9Sffl^5Ci fc'5JfjtsT ! d5'5o 

[0 0 3 9] JbfS©*fig(C*5^T, Sgl, ^2©7^"D 
^X-f7f6 5, 6 6tI3©7tO^X'f7f67t 

-X7*D9h7>vX^6 1(DA* (V— H tftiTJ 
(y-X) C+tA->^6 3*»abT3gh7>yX 

* 6 i <d¥— h - y-x^JEV g s fcffi^-r-sm^SS 

«u mj}mm\zio^T z\<d** 6 3©y-x(»j 

* A 7j k L t AM -h m ©*ffi« * * v > -te;nr -5 
^©©mKiwm, @2©iS"f 5>^^-hcso*< 

[0040] &±<D[m&W)mztoA. *-&mmm\z$>^ 

T«. 7"V3 L *-zSMffllzm4<D7-}-ay7^ -y^7 1 

X^6 8©y— h$r«JEMVc (cyu^r — v'-T-S. 
LT, W73»iF B 1{C*5tiT^4©T^-O^X'f -y^7 1 £ 
^ytffiUcf SCtfCfcO, *Xa-HMh7>-yX 
^6 8©y-f-*fi!i7 0ji*£!S9lK?\ 
[0 0 4 1] d©^4©T-7-P^X-Y ->^7 l©xj">/ 

yX^6 8 0y-hft£, «M«ffiVCCJ;Ofei§< 
IS^-rSC:<h*tT#^fc«6, Jgl, &2$£ffi&m<D®& 
ffif&^m&lzit^T. y-X7*nyh-7>yX5'6 1 
©HK >«Ert*iiS<:&£„ ^txt«kD, y-X7*P 
I 7h5>> 7 X^6 1 tLT, Jt?'JyU3>TFT&fffl 
KM«iEV t h*iiiS< t^U^-D^ifi^^^Vpy-JT. 
^Srffl^TV-X^^D^HISSSrtS^LfctLTfc. *S 
StLT. 3gh7>yX?6 lOHW >«ffi$gfflj&t 
CilC^^fciD. m73©^1'^-5>yi7U>>7*ffi 

[0 0 4 2] fc*5. V— XX* D "7 h^>>'X^6 1 © 
y-h- F K >«JEV g d C^T«. ^2*ig^ 

\z % & iHiK^fig©«^ t mm. \z, t~ u ^ * - s> Mim * 

ttS©^^^X-t>y h + -\->-tr;P$rfT^d<t*iT$-5© 
h7>^X^#tt©«e,0#(C«-r-5ai73«^©« 

V— X7*D'7|a]S8£#'J>''Jri>TFTT 

[0 0 4 3] 0 1 Ott. ^3Slli6^IC^^y-XX* 
d ^BKS^Il^^g©* 5 ! 2 H 5-f A*tr*3tt^ai7jy\- 

9 tl5]^SR^l3«|B]-^^$f=tLT^LTfe.5o ^©^ 
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miZ. Sff©C0DA=!>A~^2 8^, ifi3e7hbO 
- b 2 i:^ I TS¥iEI«M D A n >/\ - ^ 3 l 
T#3 hTy h b 3~b 5C«lt^< y^H + ^/t->^ 
T KiDA3>/t-^ 3 2 Sr^n-enffl^ifc«^<DS 

xuvmV&OXy'kv hWmm&^irrtis? 6 3K3fcffl 

[0044] a*, ±sa»i-»3*jfi»iB^*^T 

tt, V-77tD7h7>yX^«hlTNMOSh7> 

^l:^^TP^b/:^ *OS(EgT*SPMOSV 
-X7*D«7IilB^t)RI«lcaffl^I«B7?*S. 
[0 0 4 5] 

«*»stt-r*££t>fc, y-x7tP7h7>^x^ 

+t/t^©«ty-X7^D7h7>yX^ 

[0 0 4 6] ««***B<Da*@Klr*5^T, 
ftn 5 A»SBit*IBA;t7 7 7 1 LT**Wl: ±* 

TFT©±5a(MliffVth**S< % 30 



4#R!¥l 1-73165 
12 

[SI] ^WOftlSaSJBttSS-rEIttHT**. 

[02] mftmw<Dfc&<D&'f ^ytfT-v-b'Tr&Zo 
[03] &&m&mm2n*m&m7fi&m<D—m>£:7fi-? 

[04] TK^K^-f /\*(D*fig<D— ^^^-ryn^^HT? 
[0 5] AlftMlXllBKCffidy— X7 4-D7BK€«A 

[0 6] *&m<D&2$mMm&7K-?mi&m-zdbz>o 

[0 7] »2*«»»<0*»«l**-rigttHT*-5. 

[08] m2mmmm\zm^v-xy^uumm^m^ 

[0 9] **WO*3*JB»l8*«*riilBH"e*S. 
[010] *3*«S»l8fc«*y— X7*nr7@Bt« 

[011] t£*#J£^iT[pJB0T&£o 

11, 5 1, 6 1- 7-X7^D7h7>yX^ 1 
3, 5 3, 6 3, 6 9-4t/V>^ 14, 54, 64 
"•yy^-f — z?mU. 1 5, 5 5, 6 5-gl©7tD 
ifX^f y^. 1 6, 5 6, 6 6-^3(7)T^n^X-f 

1 7, 5 7, 6 7-^2WtD^7f, 2 1 
-*ftt;k 2 2-«fi/Wk 2 3-IiH7-1 > A, 
2 4— *¥F9-f A, 2 8-DA3>A-^, 2 9-1- 
2 9-n-HjM777, 3 0-a*HB, 3 1-Sfl 
EIRIDAn>A*-?, 3 2-X^7f K + t/ty^ 
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